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Disposition of Claims 

4) ^ Claim(s) 7-8 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) E3 Claim(s) 1-3.6 and 7 is/are rejected. 

7) ^ Claim(s) 4. 5 and 8 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) ^ The drawing(s) filed on 10 May 2004 is/are: a)S accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1 .121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) ^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)g] All b)D Some * c)D None of: 

1 .Kl Certified copies of the priority documents have been received. 

2.Q Certified copies of the priority documents have been received in Application No. . 

3-D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachments) 

1) [3 Notice of References Cited (PTO-892) 

2) FZ] Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) 0 Information Disclosure Statement(s) (PTO/SB/08) 

Paper No(s)/Mail Date . 



4) Q Interview Summary (PTO-413) 
Paper No(s)/Mail Date. . 



5) 
6)|_| 



Notice of Informal Patent Application 
Other: . 



U.S. Patent and Trademark Office 
PTOL-326 (Rev. 08-06) 



Office Action Summary 



Part of Paper No./Mail Date 20070517 



Application/Control Number: 10/709,488 Page 2 

Art Unit: 2817 

DETAILED ACTION 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-3, 6 and 7 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Tanaka (U.S. Patent No. 4,772,833). 

4. Claims 1 ,6: Tanaka discloses a circuit and method for performing pulse width 
modulation (Fig.4) suitable for generating a PWM signal (PWMout) according to an 
input data (D7-D0) with M (8Q-5Q) +N (4Q-1Q) bits, the pulse width of the PWM signal 
dithering in 2 A N frames (Tanaka describes dithering in 16 frames, which is 2 A 4; 
col.4,61-64) and corresponding to a value of the input data (col.4,43-64), comprising: 

a pulse density modulator (51,6), for receiving the least N bits of the input data (D0-D3) 
and generating a pulse density modulation signal (Cout of 51), wherein a number of 
pulse of the pulse density modulation signal in 2 A N frames (16 frames) correspond to a 
value of the least N bits of the input data (col.4,61-64); 
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a first adder (52), electrically coupled to the PDM (51,6) for generating a PWM data by 
adding the most M bits of the input data to a value of the pulse density modulation 
signal (col.4,43-64); and 

■ 

a pulse width modulator (7), electrically coupled to the first adder (52) for generating a 
PWM signal (PWMout) dithering in 2 A N frames according to the PWM data (Tanaka 
describes dithering in 16 frames, which is 2 A 4; col.4,61-64). 

5. Claim 2: Tanaka discloses wherein the PDM comprises: 

a latch (the rounding error register is described as a D-type flip flop; col.4,6-12. A D-type 
flip flop must inherently contain a latch); and 

a second adder (51), electrically coupled to the latch for generating a carry and a 
summation by adding a value of the least N bits of the input data to an output of the 
latch, outputting the carry as the pulse density modulation signal, and updating the latch 
with the summation when converting the frame (col.4,43-64). 

6. Claims 3,7: Tanaka discloses wherein before a value of the most M bits of the 
input data (D7-D4) is added to the value of the pulse density modulation signal (Cout) 
by the first adder (52), the M bits input data is sign-extended to an input data with at 
least M+1 bits (the adder 52 outputs a carry Cout to the PWM counter 7), so as to 
generate a PWM data with at least M+1 bits (the adder 52 outputs a carry Cout to the 
PWM counter 7). 

Allowable Subject Matter 

7. Claims 4,5 and 8 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
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the base claim and any intervening claims. The following is a statement of reasons for 
the indication of allowable subject matter: Prior art does not show the PWM modulator 
including a latch, an absolute value calculator, a counter, a comparator and positive and 
negative PWM outputs. 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Nakamura (U.S. Patent No. 5,177,373) and Park (U.S. Patent 
No. 6,281,822) disclose similar PWM modulation circuits. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ryan J. Johnson whose telephone number is 571-270- 
1264. The examiner can normally be reached on Monday - Thursday, 9:00 am - 5:00 
pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert J. Pascal can be reached on 571-272-1769. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

* 
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